1. Introduction {#s0005}
===============

The overwhelming majority of adults in the US use contraception at some point in their lives \[[@bb0005]\]. Among women using contraception in 2014, the method most commonly used at last sex was (self and/or partner) sterilization (28%) followed by the pill (25%) \[[@bb0010]\]. Women were equally likely to rely on condoms (15%) and long-acting reversible methods of contraception (LARC) (14%).

Quantitative research assessing contraceptive use typically focuses on cross-sectional measures, which often fail to capture the dynamic nature of contraceptive use. Cross-sectional studies using contraceptive calendar data have found that method switching is quite common \[[@bb0015],[@bb0020]\]. Over a 12-month period, 38% of contraceptive users who did not want to get pregnant report not using contraception for some part of that period \[[@bb0015]\]. Cross sectional studies suggest that, at any given time, about 10% of women who are not trying to get pregnant are not using contraception \[[@bb0010]\], but over the course of a year 21--23% of US women report not using contraception for at least 1 month \[[@bb0015],[@bb0025]\]. These patterns have been reflected in in-depth interviews of US women as well. Most respondents reported using more than one method over a 12-month period, and often adopting several pregnancy prevention strategies, such as using multiple methods at same time, using different methods during different times of the menstrual cycle and using different methods with different partners \[[@bb0030]\].

This study builds on prior research that examines contraceptive use as a dynamic process \[[@bb0030],[@bb0035]\]. We use the 2013--2015 National Survey of Family Growth (NSFG) to examine contraceptive use, non-use, and method choice patterns over a 12-month period among US women aged 15--44. We examine the relationships between contraceptive patterns and their associations with socio-demographic factors.

2. Materials and methods {#s0010}
========================

2.1. Data source {#s0015}
----------------

We used publicly available data from the 2013--2015 National Survey of Family Growth (NSFG).[1](#fn0005){ref-type="fn"} This nationally representative, cross-sectional survey collected retrospective data from individuals aged 15--44 during in-person interviews in respondents\' homes. The NSFG uses a multistage probability sampling design to oversample black and Hispanic individuals and adolescents aged 15--19. More detailed information on the survey methodology, sampling design, response rates, fieldwork procedures and variance estimation is published elsewhere \[[@bb0040]\]. We used the female respondent file, which includes survey responses from 5699 women[2](#fn0010){ref-type="fn"}; we relied primarily on the Life History Calendar data, which includes retrospective self-reports of all contraceptive practices, intercourse, and pregnancies for up to 4 years prior to interview. Women fill out the calendar only if they have used contraception previously; 44 respondents had had intercourse but never used a contraceptive method, meaning these women could not be included in our analysis.

2.2. Analytic sample {#s0020}
--------------------

We limited the analyses to the 12-month period preceding the interview. Using monthly reports, we further limited analyses to respondents who were sexually active in at least 1 month during that period, which removed 1003 women from the sample. We only considered months in which the respondent was neither pregnant nor surgically sterile. Our analytic sample includes 650 respondents who reported a pregnancy over the 12-month period, but we only took into account the months in which they were sexually active and not pregnant.

Due to inconsistencies between reported sterility, sterilizing operations, and sterility as a contraceptive method,[3](#fn0015){ref-type="fn"} we disregarded reports of female sterilization in the contraceptive method calendar. Instead, we used the dates for respondents\' sterilization operations to determine sterility in each month of the timeframe. The final analytic sample included 3619 non-surgically sterilized, sexually active female respondents.

2.3. Outcomes and covariates {#s0025}
----------------------------

Based on contraceptive use reported in the Life History Calendars, we categorized respondents into three outcome groups: those who used contraception in every sexually active month, some sexually active months, or no contraceptive use during any sexually active months (non-users). Respondents, based on this woman-level categorization, are the unit of analysis throughout the study. The calendar data reflect all contraceptive use during a given month, so respondents who were monthly contraceptive users did not necessarily use the same method during all intercourse and may not have used any contraception during some acts of intercourse.

We sorted contraceptive users into seven categories: LARC, hormonal, condom, withdrawal, other, multiple (LARC/hormonal), and multiple (other). Categories were not mutually exclusive and respondents could be grouped into multiple categories. We also grouped the contraceptive methods into five types in order to better understand the relationship between recent use of these method types (i.e., at least once during the 12 months) and general contraceptive use patterns. Here we distinguish between LARC, which is composed of intrauterine devices (IUDs) and implants; hormonal contraceptives, which include contraceptive pills, patches, rings, and injectables; condoms; withdrawal; and other methods, which encompass a wide range of methods including diaphragms, jellies or creams, and fertility awareness based methods. Finally, we distinguished multiple method type users from single method type users; multiple method type users reported use of at least two method types over the past year, which represents both dual use and switching throughout the year. Because of the size of and diversity within the multiple method user group, we further separated the group into those who used LARC or hormonal methods in the last 12 months and those who did not.

We examined outcomes by a number of respondent characteristics, all measured at survey administration. Demographic characteristics include age, highest level of education, race and ethnicity, poverty level, consistency of insurance coverage for the past 12 months, and nativity (US or non-US). Relationship dynamics can influence contraceptive use patterns \[[@bb0020]\], and we incorporated the measures of union status, number of male partners in the past year, and a categorical measure of number of months sexually active in the past year (1--5, 6--11 or 12 months). Finally, pregnancy avoidance is strongly associated with contraceptive use \[[@bb0035],[@bb0045]\], so we included a measure of respondents\' reaction to the idea of becoming pregnant (very pleased, a little pleased, a little upset and very upset).

2.4. Analytic strategy {#s0030}
----------------------

We performed all analyses using Stata version 15.1 and applied sampling weights to obtain estimates representative of the US civilian, noninstitutionalized, household population of women aged 15--44 (61.5 million). We first examined contraceptive use patterns overall and according to population characteristics, using survey weights to obtain weighted proportions with confidence intervals. We used multivariable logistic regression to identify statistically significant relationships between each contraceptive use group and the covariates, which were only included in the multivariable models if they were found to be statistically significant in our simple logistic regressions (not shown). We next limited the analysis to respondents who had used a method during the 12-month period and used multivariable logistic regression to compare contraceptive use patterns between users and non-users of each method type category.

Given LARC users\' longer-term coverage as compared to other types of method users, we also conducted a sensitivity analysis by removing LARC users from these models. The distribution of non-LARC users into our outcome groupings was similar and we found our results were virtually unchanged.

3. Results {#s0035}
==========

Overall, the majority of non-surgically sterilized women who had had sex in the last year (72%) used a contraceptive method in every sexually active month ("monthly"); 16% used a method some months and 12% never used a method over the 12-month period ([Table 1](#t0005){ref-type="table"}). Around a third of women (*n* = 1267) relied on a dynamic contraceptive strategy, such as switching between methods over time and using more than one method in a month. At some point over the 12 months prior to interview, 15% used a LARC, 36% used a hormonal contraceptive, 39% used condoms, 25% used withdrawal, and 17% used some other method (not shown).Table 1Proportion of women who used contraception every month, some months, and never during sexually active months for the 12 months up to and including interview (*n* = 3619), by individual characteristics, NSFG 2013--2015[†](#tf0005){ref-type="table-fn"}Table 1AllEvery monthSome monthsNon-userschi-Squared*n%(wtd)95% CI%(wtd)95% CI%(wtd)95% CI***p-ValueOverall**361972.1(69.8--74.3)15.5(14.0--17.2)12.4(10.9--14.0)**Age at interview** 15--1935782.6(76.7--87.3)15.6(11.3--21.2)1.8(0.7--4.7).000 20--2474777.1(73.2--80.7)17.0(13.8--20.8)5.9(4.0--8.5) 24--2982069.4(64.8--73.7)19.4(16.1--23.2)11.1(8.5--14.4) 30--3474865.5(59.3--71.2)16.9(13.3--21.3)17.6(13.5--22.6) 35--3954773.3(67.2--78.6)11.0(7.9--15.2)15.7(12.1--20.1) 40--4439970.0(62.0--77.0)11.1(6.5--18.5)18.9(13.9--25.1)**Education** Less than high school52768.1(62.4--73.3)19.1(14.7--24.3)12.8(9.8--16.6).066 High school graduate91868.0(63.0--72.7)18.3(15.0--22.1)13.7(10.6--17.4) Some college, no degree116776.1(72.6--79.4)13.7(11.1--16.8)10.1(8.1--12.5) College or more100772.1(68.3--75.7)14.4(11.5--17.8)13.5(10.5--17.2)**Race/ethnicity** White, non-Hispanic169873.9(70.9--76.7)14.1(12.0--16.5)12.0(9.9--14.5).034 Black, non-Hispanic70265.3(59.7--70.5)17.2(14.0--21.1)17.4(13.1--22.9) Hispanic84271.9(67.9--75.6)18.3(15.3--21.7)9.8(7.6--12.6) Other, non-Hispanic37770.9(63.9--77.1)16.0(11.9--21.3)13.0(8.7--19.0)**Relationship status** Married128969.5(65.8--72.9)13.4(11.1--16.1)17.1(14.3--20.3).000 Cohabiting66971.3(66.3--75.9)15.6(12.3--19.6)13.0(9.7--17.4) Formerly married27073.5(63.9--81.3)16.5(10.9--24.3)9.9(4.9--19.0) Never married139176.2(72.7--79.3)18.4(15.5--21.8)5.4(4.0--7.3)**Poverty level** Less than 100% FPL111566.1(62.1--70.0)19.8(16.6--23.4)14.1(11.2--17.5).044 100--199% FPL74673.9(68.2--78.9)15.0(11.6--19.1)11.1(7.7--15.9) 200% FPL or more175874.0(70.9--76.9)14.0(11.7--16.6)12.0(10.3--14.1)**Insurance coverage in last year** Full coverage263973.3(70.5--76.0)14.6(12.9--16.5)12.1(10.4--14.0).050 Partial coverage52065.6(59.4--71.4)21.7(17.0--27.3)12.6(8.9--17.7) No coverage45970.8(64.6--76.2)15.1(11.1--20.4)14.1(10.3--19.0)**Number of male partners in last year** 1295872.2(69.7--74.6)14.3(12.6--16.2)13.5(11.9--15.2).044 235778.2(71.9--83.4)18.9(13.9--25.1)2.9(1.7--4.9) 3 +23467.6(59.2--74.9)29.3(21.8--38.0)3.2(1.5--6.6)**Months sexually active in past year** 1--5 months55769.8(63.8--75.2)20.6(15.7--26.6)9.5(6.7--13.4).000 6--11 months105666.2(61.6--70.5)22.2(18.7--26.2)11.6(8.2--16.1) 12 months200075.4(72.7--77.8)11.5(9.6--13.6)13.2(11.5--15.1)**Reaction to becoming pregnant** Very pleased81758.9(54.4--63.2)17.8(14.3--21.9)23.3(19.7--27.5).000 A little pleased69577.7(73.0--81.8)14.7(10.8--19.6)7.6(5.2--11.0) A little upset82781.9(78.2--85.1)11.9(9.2--15.2)6.2(4.1--9.2) Very upset72978.8(73.9--83.0)15.7(12.6--19.4)5.5(3.5--8.6)[^1]

3.1. Contraceptive use patterns by characteristics {#s0040}
--------------------------------------------------

A number of characteristics were associated with contraceptive use patterns ([Table 1](#t0005){ref-type="table"}). Adolescents aged 15--19 had the highest proportion of monthly use (82.6%; 95% CI = 76.7--87.3%) and the lowest proportion of nonuse (1.8%; 95% CI = 0.7--4.7%) among all age groups. Monthly usage was particularly high among women who would be slightly or very upset if they found out they were pregnant (81.9%, 78.8%). Contraceptive use during some, but not all, sexually active months was more prevalent among women who had gaps in insurance coverage during the year (21.7%; 95% CI = 17.0--27.3%) and women with more than two male sexual partners in the past year (29.3%; 95% CI = 21.8--38.0%). Overall, rates of non-use were highest among women aged 40--44 (18.9%, 95% CI = 13.9--25.1%) and women who would be very pleased if they found out they were pregnant (23.3%, 95% CI = 19.7--27.5%).

We found many of these differences in contraceptive use patterns to be statistically significant in our regression models ([Table 2](#t0010){ref-type="table"}). Compared to women aged 25--29, adolescents were more likely to use a method each sexually active month (aOR = 2.45; 95% CI = 1.61--3.75) and less likely to be non-users (aOR = 0.11; 95% CI = 0.03--0.40). On the other hand, women aged 30--34 and 40--44 were more likely to forgo contraceptive use during all sexually active months (aOR = 1.66, 95% CI = 1.06--2.61; aOR = 2.29, 95% CI = 1.25--4.18).Table 2Adjusted odds ratios[⁎](#tf0010){ref-type="table-fn"} of contraception use frequency during sexually active months for the 12 months up to and including interview (*n* = 3619), by individual characteristics, NSFG 2013--2015[†](#tf2010){ref-type="table-fn"}Table 2Every monthSome monthsNon-usersAdj. OR95% CIAdj. OR95% CIAdj. OR95% CI**Age at interview** 15--192.45**(1.61--3.75)**0.49**(0.29--0.84)**0.11**(0.03--0.40)** 20--241.54**(1.00--2.36)**0.73(0.46--1.15)0.54(0.28--1.07) 25--29 (ref.) 30--340.90(0.62--1.30)0.78(0.50--1.21)1.66**(1.06--2.61)** 35--390.97(0.61--1.54)0.69(0.41--1.14)1.61(0.96--2.69) 40--440.67(0.39--1.12)0.88(0.40--1.96)2.29**(1.25--4.18)Education** Less than high school (ref.) High school graduate1.22(0.79--1.88)0.93(0.54--1.60)0.73(0.41--1.28) Some college, no degree1.58**(1.03--2.44)**0.63(0.38--1.06)0.73(0.42--1.28) College or more1.50(0.91--2.49)0.79(0.46--1.36)0.62(0.31--1.21)**Race/ethnicity** White, non-Hispanic (ref.) Black, non-Hispanic0.74(0.53--1.02)1.09(0.76--1.54)1.72**(1.07--2.77)** Hispanic1.25(0.95--1.64)1.15(0.83--1.58)0.51**(0.35--0.74)** Other, non-Hispanic0.98(0.70--1.39)1.03(0.62--1.74)0.95(0.53--1.72)**Relationship status** Married (ref.) Cohabiting1.12(0.75--1.66)1.07(0.71--1.62)0.83(0.47--1.44) Formerly married2.49**(1.38--4.48)**0.82(0.45--1.50)0.23**(0.10--0.55)** Never married1.49**(1.00--2.22)**1.09(0.73--1.62)0.35**(0.20--0.61)Poverty level** Less than 100% FPL (ref.) 100--199% FPL1.22(0.85--1.74)0.90(0.60--1.37)0.76(0.44--1.32) 200% FPL or more1.36(0.97--1.89)0.85(0.58--1.27)0.65(0.41--1.05)**Insurance coverage in last year** Full coverage (ref.) Partial coverage0.70**(0.50--0.99)**1.39(0.92--2.11)1.21(0.66--2.25) No coverage0.98(0.69--1.39)0.89(0.60--1.33)1.18(0.78--1.77)**Number of male partners in last 12 months** 1 (ref.) 20.95(0.60--1.05)1.31(0.84--2.03)0.48**(0.23--1.00)** 3 +0.49**(0.31--0.79)**2.25**(1.39--3.64)**0.77(0.29--2.02)**Months sexually active in past year** 12 months (ref.) 6--11 months0.42**(0.31--0.56)**2.39**(1.65--3.46)**1.70**(1.09--2.64)** 1--5 months0.41**(0.29--0.59)**2.41**(1.56--3.71)**1.65(0.96--2.83)**Reaction to becoming pregnant** Very pleased (ref.) A little pleased2.64**(1.81--3.85)**0.70(0.43--1.14)0.29**(0.17--0.48)** A little upset3.71**(2.70--5.09)**0.50**(0.34--0.74)**0.22**(0.13--0.36)** Very upset2.74**(1.88--3.99)**0.66**(0.44--1.00)**0.26**(0.15--0.46)**[^2][^3]

Formerly and never married individuals were more likely to use contraception monthly compared to their married counterparts (aOR = 2.40, 95% CI = 1.38--4.48; aOR = 1.49, 95% CI = 1.00--2.22). Women who had breaks in health insurance during the last year were less likely to have used contraception every month compared to consistently insured women (aOR = 0.70; 95% CI = 0.50--0.99).

Engaging in more than two male--female sexual partnerships was associated with lower odds of monthly contraceptive use (aOR = 0.49; 95% CI = 0.31--.079) and higher odds of using contraceptives during some but not all sexually active months (aOR = 2.25; 95% CI = 1.39--3.64). Women who were sexually active fewer than 12 months were less likely to use a method every sexually active month compared to women who were sexually active for the entire year (aOR = 0.42, 95% CI = 0.31--0.56; aOR = 0.41, 95% CI = 0.29--0.59).

Feelings about becoming pregnant were also related to contraceptive use patterns. Compared to women who would be very pleased if they were to become pregnant at the time of the interview, all other groups were significantly less likely to be non-users and more likely to be monthly contraceptive users. Of women who would be very upset if they became pregnant, 23% experienced at least one sexually active month in the past year without using contraception (not shown). At the same time, over half (59%) of women who would be very pleased if they became pregnant used contraception in every sexually active month.

3.2. Contraceptive use patterns by methods used {#s0045}
-----------------------------------------------

Most women who used contraception (excluding non-users) did so every sexually active month (82%) (not shown). Those who used LARC or hormonal contraception were more likely to use a method every sexually active month than their counterparts who only used other methods ([Table 3](#t0015){ref-type="table"}). Condom users, however, were less likely to use a method each month than women whose contraceptive use did not include condoms (79% vs 85%; aOR = 0.71). Of note, nearly half (46%) of all contraceptive users employed use of more than one type of method in the past year (not shown). Women using multiple modes that included LARC or hormonal methods were more likely to be monthly users than all others (87% vs 80%; aOR = 1.89). Conversely, women using multiple types not including LARC or hormonal methods were less likely to use monthly than other contraceptive users (73% vs 84%; aOR = 0.49).Table 3Unadjusted proportion and adjusted odds ratios of contraceptive use every sexually active month by contraceptive users for the 12 months up to and including interview (*n* = 2551), by method type(s) used, NSFG 2013--2015[†](#tf0025){ref-type="table-fn"}Table 3*Method type*[⁎](#tf0015){ref-type="table-fn"}Used this methodDid not use this method (ref.)Multivariable[⁎⁎](#tf0020){ref-type="table-fn"}% (wtd)n% (wtd)nAdj. OR95% CILARC90.847880.620733.04**(1.69--5.46)**Hormonal84.4109880.714531.30(0.94--1.81)Condom78.6116085.113910.71**(0.55--0.92)**Withdrawal80.968382.818680.91(0.64--1.28)Other84.145781.820940.72(0.46--1.14)Multiple (LARC/hormonal)87.473880.418131.89**(1.38--2.59)**Multiple (other)72.928883.622630.49**(0.33--0.73)**[^4][^5][^6]

Among multiple method type users (*n* = 1267), more than 1 in 4 used some combination of hormonal methods and condoms ([Fig. 1](#f0005){ref-type="fig"}). The most common combinations included condoms, withdrawal, and/or hormonal methods. Multiple method type use encompasses a wide range of contraceptive behaviors including dual use, switching and gaps in use (not shown).Fig. 1Most common method type combinations employed by women who used multiple methods in the past 12 months up to and including interview (*n* = 1267), 2013--2015 National Survey of Family Growth.†Analyses are limited to non-surgically sterilized women who had sex in the last year and had used contraception.Fig. 1

4. Discussion {#s0050}
=============

Our findings are in line with prior research \[[@bb0015],[@bb0050]\]. Over a one-year period, nearly three-quarters of women used a contraceptive method every month they had sex; 16% used a method some months but not others, and 12% did not use contraception in any month they were sexually active. Also similar to prior studies \[[@bb0030]\], we found that a substantial minority of respondents (46%) used more than one contraceptive method type over the course of the year. In fact, this group was larger than any who used only one method type over a 12-month period.

Some of the associations we found were unexpected. Even after controlling for other characteristics, among sexually active, non-sterile women who have used a contraceptive method, adolescents were most likely to use a method every month they had sex compared to older age groups and also had the lowest levels of nonuse over the 12-month period. Adolescents are less likely than older individuals to be in long-term marital or cohabiting relationships, and, in turn, less likely to be trying to get pregnant \[[@bb0055]\]. While the multivariate analyses included a measure of sexual activity, it may have been too crude to account for these dynamics. It is important to interpret this result in the context of the analytic sample, as we excluded surgically sterile women who fall mostly into older age groups and may otherwise be considered monthly contraceptive users.

It is perhaps not surprising that inconsistent insurance coverage was associated with a lower likelihood of using a contraceptive method in every month --- for example, loss of insurance may make prescription methods unaffordable. That individuals with no coverage did not differ from those with consistent coverage may be due to the fact that they had access to contraception via Title X or other programs intended to provide access to economically disadvantaged individuals \[[@bb0060],[@bb0065]\].

Almost half of contraceptive users (46%) relied on more than one method type in the year before interview. These dynamic contraceptive strategies are often not captured in cross-sectional studies. Our results suggest that women often choose to combine or change methods over time, and, with the exception of LARC users, such women are more likely to use contraception on a monthly basis than if they were to use any single method type. We recognize, however, that monthly contraceptive use is not necessarily a superior outcome, considering that we lack any information about respondents\' ideal contraceptive use or non-use.

Our analysis has several shortcomings. Some covariates measure respondent characteristics at time of interview that may have changed over the year prior to interview. Pregnancy desire in particular is a quickly fluctuating factor that affects contraceptive use patterns \[[@bb0070]\]; however we were unable to determine if individuals were seeking, or at least not avoiding, pregnancy over the 12-month period, and our inclusion of reaction to becoming pregnant at the time of interview is a weak proxy. It is possible that some methods, such as withdrawal, may be under-reported \[[@bb0075]\] and this would inflate observed levels of non-use. Our study only assessed whether individuals used a method in a month they had sex and did not assess whether they used methods correctly or every time they had sex. Finally, the information on contraceptive use and sexual activity were collected retrospectively. Though we limited our analysis to a 12-month time period, some recall bias may have been present or some information may have been inaccurately reported.

Contraceptive use and method choice patterns are dynamic and change over a relatively short time period for many women. Health care providers should take these dynamics into account when communicating with patients about contraception options and pregnancy planning.
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This analysis is unfeasible with 2015--2017 public-use NSFG data due to NSFG\'s changes to data suppression policies, which restrict access to information about pregnancy and sterilization dates.

Gender information is obtained by NSFG interviewers, who first obtain "male" or "female" for each household member and then, on a case-by-case basis, confirm the current gender of the respondent. In cases where the respondent is gender non-binary or does not wish to provide a current gender because of an ongoing transition, the interviewer obtains gender assigned at birth instead.

NSFG collects sterilization information, including types and dates of operations, separately from the Life History Calendar. Respondents can indicate sterilization or sterility in their contraceptive method use calendars, which can include sterilization for non-contraceptive reasons and perceived infertility. More than 50 women did not report a sterilizing operation but listed sterility in the contraceptive calendar, and more than 100 additional women reported operations but did not list sterilization as a contraceptive method.

[^1]: Analyses are limited to non-surgically sterilized women who had sex in the last year and had used contraception.

[^2]: Analyses are limited to non-surgically sterilized women who had sex in the last year and had used contraception.

[^3]: Multivariable analysis controls for all of the following variables: age at interview, level of education, race/ethnicity, relationship status, poverty status, insurance coverage, number of male partners in the last 12 months, number of months sexually active and reaction to becoming pregnant.

[^4]: At least one method in this method type group was used by the respondent in the year leading up to interview. Method type categories are not mutually exclusive.

[^5]: Multivariable analysis controls for the following variables: age at interview, level of education, race/ethnicity, relationship status, poverty status, insurance coverage, number of male partners in the last 12 months, number of months sexually active and reaction to becoming pregnant.

[^6]: Analyses are limited to non-surgically sterilized women who had sex in the last year and had used contraception.
